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NOTES BY THE EDITOR. 

RELATIVE FREQUENCY OF SUN SPOTS. 

We publish herewith the complete table of the so-called 
relative sun-spot numbers as prepared originally by Professor 
Wolf, Director of the Observatory a t  Zurich, and revised by his 
successor, Prof. A. Wolfer. Professor Wolf chose the mean EO- 
lar day as the unit of time, and noted day by day both thenum- 
ber of visible groups of spots and also the number of spots 
contained in each group. A combination of these two num- 
bers gave him his relative numbers, expressing the sun-spot 
activity for that particular day. He considered that the for- 
mation of a new group of spots was more important than the 
appearance of a new spot in an already existing group, and 
was led to compute his relative numbers by the formula, 
T = 10 CJ +f, where is the number of groups visible on any 
day, and f the total number of spots, whether they were in 
the groups or isolated. That is to say, if there were eight 
spots so arranged as to constitute five groups the relative num- 
bers for the day would be 58. The average of the relative 
numbers for each day gave the mealr monthly numbers, and 
the average of the twelve months gave the mean annual num- 
bers; and these are the numbers given in the accompanying 
tables. 

A different method of computing sun-spot numbers was 
adopted by Schwabe, who was the original discoverer of the 
periodic frequency of EUU spots. The computations of Wolf 
have extended back to the earliest observations, whereas 
Schwabe’s dipovxy. was based 011 his own observations, which 
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began in t h e p a r  1826. Schwabe adopted a eneral periodof 
ten years, but Wolf has shown that the jeriod is exactly 
11.11 1 years. 

The relative numbersof Wolf do not always seem to give an 
exact expression of the sun-spot activity, since they take no 
account of the size of the spot, and some have proposed to in- 
troduce this feature into the calculation. But a careful com- 
parison of Wolf’s numbers with the record of spotted areas has 
shown that they are in general quite nearly proportional to 
each other. Of course, all that we want is the relative con- 
dition from month to month and year to year. 

In  order to make these numbers as reliable as possible, 
Wolf combined together the records of different observers, 
using very different instruments, and each of these recorda 
was first reduced by hini to something like what would have 
been given by a normal observer-that is, himself-using a 
standard instrument, namely, his 4-foot Fraunhofer refractor, 
whose aperature was 3 inches, and magnifying power 64. 

His series of satisfactory liumbers based on actual observa- 
tions begins with the year 1749. Observations were, of course, 
on record for earlier years, but not in sufficient numbers to 
justify introduction into this table. In fact, many gaps 
exist after 1749, and can only be filled in by graphic methods 
of interpolation. In  his original table, Wolf distinguishes 
two degrees of reliability, namely, the heavy print, represent- 
ing satisfactory and complete sets of observations, and the 
starred (*) figures, representing a rather small number of 
observations eked out by means of interpolations. 
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The figures that he publishes in italics are simply the max- 
ima and minima, which are italicized in order to attract 
atten tion. 

Fuller details relative to this subject may be found in the 
Handbook of Astronomy by Wolf; the article by A Wolfer 
in the Met. Zeit., 1893; the Bibliothbque universelle de 
GeiGve, Archives des sciences physiques et naturelle, 1591, 
Vol. S S V I ,  No. 12, and especially in the annual publication 
knowii as the Astronomische Mittheilungen, which was begun 
by Dr. R. Wolf, and is now continued by A. Wolfer regularly 
in the Vierteljahrsschrift of the Scientitic Society of Zurich. 

Those who compare sun-spot numbers with meteorological 
phenomena should always bear in mind that the spots them- 
selves are not likely to he the cause of chauges on the earth, 
but are rather the result of some process in the sun that af- 
fects the earth directly.-C. A. 

Rehticcr frepirenrieaof aun spots. 
[From Klein's Jabrbaoli der Astronomie u. Qeoohrsik 111. 1892-1900 and Wolfer'e 
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HAILSTORM ON THE 8T. LAWRENUB. 

The following account of a hailstorm in northern New York 
is sent us by Mr. H. 8. Chandler: of Crawford, N. J. It is of 
special interest hecause,of the variety of forms and the great 
size of the stones. Fortunately storms of this character are 
rare in the United States: 

At 3:30 p. m., August 8, 1901, I waa sitting on my piazza on Florence 
Island, 8t. Lawrence River, opposite the village of Alexandria Bay, 
N. Y., and saw R storm gathering about G miles down the river. It  
came nearer, accompanied by thunder and lightning, and reached us 
ahout 3 o'clock. The temperature at that time waa 7%O and the wind 
about north. 

First came a heavy fall of rain, which was followed by hail. The 
firbt stones to fall were formed as though icicles the sise and shape 


